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steels manufactured by the new processes, it nevertheless still possesses its
great superiority in quality, so that its new uses, necessarily limited to those
cases in which the high quality of the material is considered above all else,
have constrained manufacturers to study the process of cementation so as to
obtain by it the best product at the least cost. On the other hand the rapid
improvement in mechanisms, placing at every moment before the producer
of the metal used in them the problem of obtaining in a large number of
parts the maximum superficial hardness combined with minimum aggregate
brittleness, resulted in causing the process of surface cementation of finished
objects of soft steel to assume great importance, especially the process known
by the name of case hardening, which, as we have seen, was already known
and applied at the end of the sixteenth century.

A consequence of the facts just mentioned is the recent progress, especially
since the close of the nineteenth century, made both in the theoretical study
and technical applications of the process of cementation, at present carried out
on a large scale and according to precise and delicate rules, for the surface car-
burization of machine parts made either of carbon steel or of definite
types of those special steels which have found such wonderful application
in mechanisms.

We shall study further on the most recent processes of cementation and
the chemical theories on which they are based, and limit ourselves here to
noting briefly the historical development of each up to the middle of the nine-
teenth century.

As we have already seen, the theoretical conclusions drawn by Reaumur,
on the basis of his numerous and painstaking experiments regarding the nature
of the process of cementation, contained, together with a large part which was
true, grave errors, which, however, were the inevitable result of the chem-
ical theories universally accepted at the beginning of the eighteenth century.

But very soon, more precisely in the second half of the eighteenth
century, the Swedish, chemist Bergman began by showing' that malleable
iron, steel and cast iron are nothing but compounds of pure iron with variable
proportions of graphite. He, however, still considered graphite as a com-
pound with phlogiston as base. Later, in 1779, Scheele (also a Swede), on
the basis of accurate combustion experiments, established that the graphite
contained in cast iron is nothing but a species of mineral carbon, formed from
fixed air (carbon dioxide) and phlogiston. When, in the last years of the
eighteenth century, the classical researches of Lavoisier showed that the
theory of phlogiston was false and cleared up the true chemical nature of a
large number of substances, the obstacle was removed which had prevented
Reaumur and other scientists from drawing from their investigations, although
conscientious and deep, exact theoretical conclusions, and Vandermonde,
Berthollet and Monge, in a memoir presented in 1786 before the Academy
of Sciences of Paris, taking up again the results of the investigations of